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Introduction

Vegetation is complex and subject to an array of interacting ecosystem processes. The extent, type, and
condition of vegetation is dependent upon relatively fixed site capability features on the landscape, such
as soils, combined with the influences of system drivers such as climate, fire and herbivory disturbances,
and human activities. This report addresses the terrestrial non-forest vegetation as described in Region
1 existing vegetation (2015) database (VMap). Non-forested vegetation using this database is defined as
riparian vegetation, grasslands / shrublands, sparse vegetation, alpine and the rare tree types such as
juniper, limber pine, aspen, cottonwood, and green ash woodlands.

Important to Note: This report will have some overlap with the Terrestrial Ecosystems — Forested Report
relative to assessments on the rarer tree types of juniper, limber pine, aspen, cottonwood, paper birch,
and green ash woodlands. The Terrestrial Ecosystems — Forested Report addresses these cover types
overall. However, that report primarily uses forest inventory and analysis data which has limitations
representing the amounts of these rarer cover types. Given the nature of the plot grid of forest
inventory and analysis protocol, many of the minor cover types do not get enough data points for
analysis use and Region 1 existing vegetation database data were used for these rare tree cover types
and non-forested cover types to determine amounts and distribution.

Related but Separate Reports: Invasive plant species can alter the composition and diversity of riparian
areas if left unmanaged. Although briefly addressed in this report, a separate Invasive Plant Species
report can be referenced for detailed information on this topic.

Many tools and approaches are available to accomplish biodiversity conservation goals, from active
management to designation of reserves. Research natural areas and special interest areas may provide
long-term protection for biological elements of special concern, especially those with limited
distributions such as rare plants and plant communities. Although briefly addressed in this report, a
Research Natural Area / Special Interest Area Report can be referenced for detailed information on
these topics.

Biological plant diversity is one of the cornerstones of a healthy ecosystem. When diversity is
threatened or lacking, the ecosystem can lose balance. To mitigate potential loss of diversity, the Forest
Service has listed species at risk (endangered, threatened, or candidate) to protect their viability and
habitat. Although briefly addressed in this report, a separate “at risk” and potential “species of
conservation concern” report can be referenced for detailed information on this topic.

Process, Methods and Existing Information Sources

In brief, the primary data sources used for this assessment include literature review of the best available
science (see Literature Cited section), consultation with regional experts, partners, and the following:

Region 1 Existing Vegetation Database (VMap): Mapping of vegetation is based on the Region 1
vegetation database. It is a geospatial dataset developed using the Region 1 existing vegetation
classification system (Barber et al. 2011). It is a remotely sensed product that is derived from satellite
imagery, airborne acquired imagery, field sampling, and verification. Detailed metadata for this
database can be found in the project file.

Riparian vegetation classifications in the original existing vegetation database do not include
hydrological features; therefore, more refined riparian and wetland area data sources were
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incorporated using National Wetland Inventory data provided by the Montana State Natural Heritage
Program which also covered the South Dakota portion of the Sioux District. National Wetland Inventory
maps riparian and wetland areas based on aerial imagery, hydrological feature mapping, soils, and
vegetation layers.

For the montane units, National Wetland Inventory map and the Montana State Natural Heritage
Program data and riparian extent model were used for inclusion into the Region 1 existing vegetation
database. Riparian extent was modeled by using a tool developed by Forest Service Washington Office
personnel for the montane units. The model made use of a lakes/ponds feature class, digital elevation
models, 6th hydrologic unit code watershed boundaries, and NetMap streams data and parameters are
applicable to hydrologic considerations of the montane units as opposed to the Pine Savanna units.
While the model will also accept hydric soils and hydrologic soil group information, the lack of these
available data precluded their use in the mapping effort. Locations within the modeled riparian area
that did not intersect with the Montana State Natural Heritage Program riparian polygons were
attributed with Region 1 existing vegetation data via intersection. Where upland vegetation was
mapped within the riparian corridor, a local classification was assigned denoting that while the location
was not classified as containing riparian vegetation, it fell within the riparian corridor (Reid, et. al.,
2016).

For the pine savanna units, National Wetland Inventory map data and refined Region 1 existing
vegetation database green ash woodland data (Biswas, et. al., 2012) were used for inclusion into the
Region 1 existing vegetation database. Flow regimes and stream orders were used to differentiate
between non-riparian green ash woodlands and riparian-green ash woodlands. The riparian extent
model used for the montane units was not used for the pine savanna units due to limited application of
model parameters.

Forest Inventory and Analysis: Summarization of forest inventory and analysis. Forest inventory and
analysis draws upon measurements collected on spatially balanced forest inventory and analysis grid
plots. The forest inventory and analysis grid is a nationwide grid which includes 517 plots on the Custer
Gallatin National Forest. This dataset is used to display estimates for the plan area because it spatially
represents all National Forest System lands. Given the nature of the plot grid, many of the minor cover
types do not get enough data points for analysis use and Region 1 existing vegetation data was used for
amounts and distribution of rarer tree cover types and non-forested vegetation cover types.

Ocular Macroplots: Summarization of ocular macroplot inventory and analysis of ground cover data
(Natural Resource Management Natural Resource Information System database).

Potential Vegetation Mapping (Jones PVT 2005): This Region 1 layer was developed to map groups of
potential vegetation types (based on habitat types), and incorporated into the Custer Gallatin National
Forest vegetation layer (Region 1 existing vegetation database). The assessment utilizes an initial
calibration of this layer which included adjustments to resolve illogical combinations with Region 1
existing vegetation database attributes. Additional calibrations are ongoing and will be included in
additional modeling associated with Forest Plan revision.

Proper Functioning Condition data - Riparian: Proper functioning condition is a methodology for
assessing the physical functioning conditions of riparian areas. It defines a minimum level or starting
point for assessing riparian areas and is the minimum riparian inventory method that the Forest Service
is directed to do for riparian assessments. See Riparian section and Permitted Grazing section for more
detail.
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Proper Functioning Condition data — Green Ash Woodlands: Proper functioning condition inventory
data were summarized for existing condition of green ash woodlands using a modified protocol from
Bureau of Land Management. These data were primarily collected at various times since 1995 when the
bulk of the National Environmental Policy Act analysis began for livestock allotment management. See
“Permitted Grazing” section for more detail.

Fire Effects Information System Database: This national online database was used to help depict fire
regimes, fire effects, and to assess fire and its relationship to trends.

Scale

A variety of spatial extents are used depending on the analysis element:

Custer Gallatin National Forest (also assessment area): The assessment area covers approximately
3,039,000 acres, including private land inholdings.

Landscape Areas: The Custer Gallatin National Forest is broken into five unique landscape areas ranging
from roughly 78,000 acres to 2.3 million acres, including private land inholdings. Within the montane
area are the 1) Madison, Henry’s, Gallatin, Absaroka and Beartooth Mountain area; 2) Bridger, Bangtail,
and Crazy Mountain area; and 3) Pryor Mountain area. Within the pine savanna area are the 4) Ashland
Ranger District area; and 5) Sioux Ranger District area.

These two landscape areas depict ecologically different areas. The montane area includes the Hebgen
Lake, Bozeman, Gardiner, Yellowstone, and Beartooth Ranger Districts and the pine savanna area
includes the Ashland and Sioux Ranger Districts. These two ecosystem areas are nested within the
broader ecoregions (Environmental Protection Agency Level Ill Ecoregions). An ecoregion provides a
larger scale for planning and analysis that distinguishes common climatic and vegetation characteristics.
Approximately 81 percent of the assessment area is in the Middle Rockies consisting of coniferous
forest, alpine meadow, and shrubland-grassland steppe. Approximately 19 percent of the assessment
area is in the Northwest Great Plains Province consisting of ponderosa pine — shrubland-grassland
steppe. A small amount of the assessment area (less than 1 percent) is in the Wyoming Basin province
around the Pryor Mountains consisting of semi- desert shrubland-grassland. Within the Custer Gallatin
National Forest sections are identified as subdivisions with similar geomorphic processes, stratigraphy,
geologic origin, drainage networks, topography, and regional climate. Sections are drawn at a coarse
scale and designed to be modified as needed. The sections for the Custer Gallatin National Forest have
been refined into two areas which are summarized as follows (USDA 1994).

Montane areas of the Custer Gallatin National Forest fall within the Middle Rocky Mountain Steppe-
Coniferous Forest-Alpine Meadow province. Pine savanna areas of the Custer Gallatin National Forest
fall within the Great Plains- Palouse Dry Steppe Province.

The montane area is characterized by glaciated regions (most areas, not all) ranging with altitudinal
zonation of semidesert vegetation, coniferous forests on the lower mountain slopes, and alpine tundra
toward the top. Temperature and snowfall vary greatly with altitude. Winds are from the
west/southwest, with much of their moisture precipitated where they cross the Pacific ranges. Due to
aridity, forests are usually restricted to northern and eastern slopes. Although south- and west-facing
slopes receive comparable precipitation, they are hotter and evaporation is higher. Consequently, they
support fewer trees and are covered by shrubs and grasses. Lodgepole pine, Douglas-fir, subalpine fir,
Engelmann spruce, limber pine, and whitebark pine are the predominant conifer vegetation. The lower
slopes of the mountains are dominated by grasslands and shrublands.
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The pine savanna area is characterized by rolling plains and tablelands of moderate relief. The plains are
notably flat, but there are occasional valleys, canyons, and buttes. Badlands and isolated mountains
break the continuity of the plains. The area lies in the rain shadow east of the Rocky Mountains. The
climate is a semiarid continental regime. Winters are cold and dry, and summers are warm to hot.
Evaporation usually exceeds precipitation, and the total supply of moisture is low. Vegetation is a
formation class of short grasses usually bunched and sparsely distributed. Scattered and shrubs, such as
sagebrush, are supported in all gradations of cover, from semidesert to woodland. Many species of
grasses and herbs grow in this area. Grasses include grama, wheatgrass, and needlegrass. On the driest
sites ponderosa pine is short and generally open growth with grass understories. Moist north-facing
sites have dense stands of taller ponderosa pine, with shrub and herb understories, including species of
the mountain forests to the west. Draws and gullies (ravines) that support many hardwood trees (green
ash, box elder, aspen) and shrubs also dissect the landscape.

Some attributes are summarized at large scales to provide context and incorporates representative
trends (that is, climate, wildfire, and insects). Most of the analysis occurs at the Custer Gallatin National
Forest, ecosystem areas, or landscape area scales. However, some ecosystem components, such as
species of special interest, are described at a more localized scale due to their ecological importance
and/or limited distribution.

The temporal scale of analysis varies. Current condition analyses typically depict data collected within
the last 5 to 15 years. Information currently available for historical vegetation describes conditions
approximately 140 years ago and 50 years into the future. Assessments of trend include both short
term and longer term predictions.

Current Forest Plan Direction

Custer Forest Plan

Green Ash Woodlands. Green ash woodlands or woody draws are recognized for their unique values
and will be protected, managed, and improved. Woody draws are critical for the maintenance of
deciduous trees and shrubs that provide valuable wildlife habitats. Forest Plan Management Area N
(Custer) provides direction for management activities in these areas. Woody draw management area is
difficult to map at the Forest Plan scale, but Forest Plan direction is to be used whenever these lands are
encountered during Custer Gallatin National Forest activities. Woody draws areas are evaluated and
mapped during project level analyses such as prescribed burning, allotment management, timber
harvest and recreational use. Forest Plan goal for woody draws is to provide healthy, self-perpetuating
riparian plant communities with diverse understory and overstory vegetation.

Use of prescribed fire in and near woody draws can be conducted to maintain or enhance the unique
value associated within riparian zones, as well as a variety of successional vegetative stages.

Woody draws are to be identified and mitigation to be implement to retain unique values during project
level allotment management planning for permitted livestock grazing. Management practices such as
fencing, grazing deferment, burning or planting may be tried on selected areas to determine their
effectiveness in maintaining or improving green ash woodland conditions. Large scale fencing efforts to
protect these areas are generally not practical. Structural range improvements will be located to attract
livestock out of this management area. Nonstructural range improvements will be done only to improve
diversity of habitats or implement practices designed to restore the desired vegetative composition.
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Riparian. Forest Plan goal for riparian areas is to provide healthy, self-perpetuating riparian plant
communities with diverse understory and overstory vegetation. Riparian vegetation, including shrub
and overstory tree cover, is to be managed along all perennial streams with defined channels to provide
shade, to maintain streambank stability and in-stream cover, and to promote filtering of overland flows.
Riparian areas are critical for the maintenance of water quality and deciduous trees and shrubs that
provide valuable wildlife habitats. Direction includes managing for water quality, diverse vegetation,
and key wildlife habitat in these areas from conflicting uses. Uses and activities that could adversely
impact these areas are to be mitigated (see Aquatics and Riparian Report for further detail).

Grazing: Riparian areas are to be identified and mitigation to be implement to retain unique riparian
values during project level allotment management planning for permitted livestock grazing. Adequate
vegetation at the end of the growing season is important to provide streambank stability, protect
streambanks from runoff events, and trap and filter potential sediment deposits. Desired vegetation
that can meet these criteria are deep-rooted, water-loving species

Management practices such as fencing, grazing deferment, burning or planting may be tried on selected
areas to determine their effectiveness in maintaining or improving the riparian zone conditions. Large
scale fencing efforts to protect riparian areas are generally not practical. Structural range improvements
will be located to attract livestock out of this management area. Nonstructural range improvements will
be done only to improve diversity of habitats or implement practices designed to restore the desired
vegetative composition.

Utilization standards are provided in the Gallatin Forest Plan while utilization guidelines are provided in
project level decisions on the Custer National Forest. Regardless of where allowable utilization levels
are found, in general, use is not to exceed 45 to 60 percent forage utilization by weight and not to
exceed 35 to 50 percent browse utilization, depending on conditions and combined management
prescriptions. Management grazing prescriptions (including allowable use levels, duration, timing, and
rotations) are tailored for specific conditions found on individual allotments. Regional utilization
guidelines were removed from policy several years ago since management prescriptions need to be
done on a case by case basis at the allotment management scale. The allowable use standards for
riparian areas currently found in the 1986 Gallatin National Forest Plan were designed after these now
obsolete regional guidelines. The Custer Gallatin National Forest riparian area framework, developed by
an interdisciplinary working group, provide similar allowable use guidelines with concepts of further
restrictions in use levels depending upon severity of departure from desired conditions. These
guidelines also recognize that there is a need for individual allotment management prescriptions where
additional combined management prescriptions (that is, shortened duration, timing, improved
distribution, etc.) might mitigate strict adherence to the framework’s allowable use guidelines alone.

Timber Harvest. Forest Plan direction for timber harvest activities in or near riparian zones includes
management prescriptions that will meet needs of riparian zone-dependent species, provide snag
recruitment to create pools, enhance spawning gravels for fish habitat, emphasize special logging
practices which minimize soil disturbance, and perform directional felling of timber where needed to
protect the stream or associated riparian vegetation. Trees or products are not to be hauled or yarded
across stream courses unless fully suspended or when designated crossings are used and machine piling
is not allowed. Equipment use or time of the activity which causes excessive soil compaction and
displacement is to be avoided.
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Minerals. Common variety mineral permits are not to be issued in riparian areas. Surface occupancy for
oil and gas exploration and development are not to be permitted in 100-year floodplains or within 500
feet of the high water mark.

Fire. Fire management strategies for unplanned wildland fire will be responsive to the goals and
objectives described for each management area as specified in the Forest Plan. Use of prescribed fire in
and near riparian zones can be conducted to maintain or enhance the unique value associated within
riparian zones, as well as a variety of successional vegetative stages.

Conifer encroachment. Conifer encroachment control may occur where (1) Silvicultural prescription
indicates the need, (2) Conifer species exist on sites capable of producing less than 20 cubic feet per acre
that are invading rangeland habitat types may be removed in order to maintain the acreage of primary
and secondary range. An assessment of wildlife values is required as part of the analysis for any control
program, (3) Conifer species existing on sites producing more than 20 cubic feet per acre if the area has
been managed as rangeland for some time and the long term objective is to manage for rangeland; and
(4) In rangelands where the invading trees are less than 3-feet high, prescribed fire may be the preferred
treatment. Mechanical methods may be used in areas where trees are over 3-feet high, including
removal for Christmas tree purposes.

Grasslands and Shrublands. The Forest Plans call managing these lands for good condition. For the
mixed grass pine savanna ecosystem, this has often been described as providing for a diversity of warm-
and cool-season graminoid and forb species and structure that includes tall (for example: big blue stem,
pine savanna cord grass, pine savanna sand reed), medium (for example western wheat grass, green
needle grass, needle and thread, Idaho fescue) and short grass (for example blue grama, pine savanna
June grass, sun sedge thread leaf sedge) species associated with mixed grass pine savanna communities.

For shrublands, it has often been described as providing a diversity of shrub communities (that is,
Wyoming big sagebrush, silver sagebrush, buffalo berry, chokecherry). For mountain grassland
ecosystems, this has often been described as providing a diversity of cool-season graminoid and forb
species (that is, bluebunch wheatgrass, Idaho fescue, mountain brome, western needlegrass). For
mountain shrublands it has often been described as providing a diversity of shrub communities (that is,
mountain big sagebrush, Wyoming big sagebrush, ninebark). Management of shrublands will be based
upon an approved assessment that includes management area wildlife habitat needs, and procedures
that address the causes as well as the symptoms.

Noxious weeds are to be reduced and communities should exhibit or be progressing toward a healthy,
productive, diverse population of native and or desirable plant species, and functioning disturbance
processes appropriate to the ecological site capability.

Plant Materials®. Extraction of indigenous plant materials will be allowed under permit, either free-use
or charge, depending upon the location and demand. The permit will designate the area, and the kind,
size, and amount of plant material to be removed as well as the method of extraction. Plant materials
will not be removed if inconsistent with management area goals, such as developed recreation sites or
research natural areas. The opportunity to extract plant materials will be limited if it is expected to

! There are four laws that address non-timber harvesting activities in the national forests: The Organic Act of 1897,
the Multiple-Use Sustained Yield Act of 1960, The Forest Rangeland Renewable Resources Planning Act of 1974,
and the National Forest Management Act of 1976. Though these laws imply that national forests will manage non-
timber forest products, there is no explicit mandate to include these products in forest management plans and
activities.
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create unfair competition to local private nurseries. Removal of threatened and endangered or State-
protected plant species will not be allowed.

Rangeland Insect Infestations. The Animal Plant Health Inspection Service has the delegated
responsibility for control of range pests on National Forest System lands. Pesticide use proposals will be
completed for all projects. Any proposed action must be evaluated through an environmental analysis
to determine the impacts on other resources in accordance to the memorandum of understanding with
the Animal Plant Health Inspection Service. National Forest System lands will not be treated unless all
infested lands (private, State, or Federal) which make up a natural unit are treated. Pre- and post-
treatment evaluation will be conducted by the Animal Plant Health Inspection Service.

Gallatin Forest Plan

Vegetative Diversity. Forest lands and other vegetative communities such as grassland, aspen, willow,
sagebrush, and whitebark pine will be managed by prescribed fire and other methods to produce and
maintain the desired vegetative conditions.

Existing Condition

With the settlement of the area came mining, trapping, grazing, timber harvest, and fire suppression. In
the last 200 years or so, increased human-caused changes to the landscape affected historic ecosystem
processes. These activities altered and sometimes reduced of some wildlife species and/or their
habitats.

Key Ecosystem Components

An ecosystem is defined as a spatially explicit, relatively homogeneous unit of the earth that includes all
interacting organisms and elements of the abiotic environment within its boundaries (Forest Service
Handbook 1909.12). Ecosystem integrity is the condition where natural ecological composition,
structure, and processes are essentially intact and self-sustaining. This indicates that the ecosystem is
able to evolve naturally with its capacity for self-renewal and biodiversity maintained. Ecosystems are
described in terms of structure, composition, function, and connectivity (Code of Federal Regulations
219.8). Composition refers to the types and variety of living things. Structure is the physical distribution
and character of components of the ecosystem. Function is the processes or interactions that occur
among the living elements of the ecosystem; connectivity is the spatial linkage among them.

Key ecosystem characteristics are identified based on the dominant ecological characteristics that
describe ecosystems. Indicators and measures are identified for each. Some key characteristics are
agents of change and may be referred to as drivers. Some characteristics may be carried forward to
inform Forest Plan components and/or long term monitoring plans depending on their relevancy to
coarse and fine filter ecosystem diversity. Table 1 describes key ecosystem components for non-
forested ecosystems.
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Table 1. Key ecosystem components — non-forested ecosystems

Key Ecosystem Component Description
Structure and Diversity of vegetation Diversity of life forms, cover types and successional
Composition stages
Rare communities and special Habitats such as riparian, green ash woodlands,
habitats sagebrush, aspen, cottonwood, juniper, limber pine,
alpine
Ground cover Amount of ground cover for soil stability
Invasive species Presence and abundance of nonnative, invasive
species
Pattern and Fire Fire regimes
Process Climate/Drought Climate influences and trends
Herbivory Herbivory influences and trends

Structure and Composition
Diversity of Vegetation

General Landscape Diversity Description
The following describes the general diversity of vegetation found by landscape area.

Bangtail, Bridger, and Crazy Mountains

The montane vegetation in the Bangtail, Bridger, and Crazy Mountains are composed of alpine ridges,
mountain peaks, cirques, moraines, tundra plateaus, coniferous forests, meadows, and foothill
grasslands. The Bridger Mountains is an isolated range in the northwestern part of the assessment area.
The range is capped by Mesozoic sedimentary rocks, which lie on top of Paleozoic and Precambrian
formations. Madison limestone is exposed extensively in the range (Vanderhorst, 1994). The
spectacular cirque above Fairy Lake is evidence of glaciation in the range. The mountains rise from
about 5,000 feet at their western base in the Gallatin Valley to just over 9,600 feet on Sacagawea Peak.
Vegetation types in the Bridgers include riparian woodlands and thickets, sagebrush grasslands,
montane to alpine meadows, coniferous forests, and rock outcrops. Habitat on the west side of the
range is somewhat warmer and dryer and the slopes are mostly unforested; the patchy coniferous
forests are dominated by Douglas fir. On the east side at upper elevations, Engelmann spruce and
subalpine fir forests are common. The tree line in the Bridgers is generally around 9,000 feet and is
somewhat lower on the east side of the crest. The highest elevations in the range support an alpine
flora. Plants restricted to limestone substrates constitute another conspicuous element.

The Crazy Mountains is another isolated range, also in the northwestern part of the Custer Gallatin
National Forest. Land ownership, unlike the continuous national forest tracts of the Bridgers, is a
checkerboard pattern of national forest and private sections. The northern part of the range, lies on the
Lewis and Clark National Forest. The Crazy Mountains are geologically unique in Montana, composed of
resistant igneous intrusions and "hard baked sedimentary rocks" (Vanderhorst, 1994). The igneous
rocks in the northern part of the range are rich in sodium and potassium, but alkali metals are less
abundant in the southern part of the range. The Crazy Mountains, like the Bridgers, were shaped by
isolated mountain glaciers during the Pleistocene, and some small glaciers persist today. The Crazy
Mountains are higher than the Bridgers, rising to over 11,000 ft. on Crazy Peak.
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Vegetation types include coniferous forests, montane to alpine meadows, seep areas, and most
common of all, sparsely-vegetated rock faces, slides, and boulder fields. Highly developed alpine flora
occurs in the basin of Sunlight Lake, where patches of tundra occur within the otherwise continuous
rocky landscape.

Madison, Henrys Lake, Gallatin, Absaroka and Beartooth Mountains

The montane vegetation in the Madison, Henry’s, Gallatin, Absaroka and Beartooth Mountains is
underlain by granitic, volcanic, and some sedimentary parent material. The setting is composed of
alpine ridges, mountain peaks, cirques, moraines, tundra plateaus, coniferous forests, meadows, and
foothill grasslands. Montana Natural Heritage Program cites 188 vegetation types around the
mountainous areas (Yellowstone Highland Ecological Setting). The alpine areas alone contain over 400
plant species. Roughly 50% of the Beartooth Mountain flora is also found in the Arctic. The flanks of
Line Creek Plateau provide habitat for some of the Bighorn Basin endemic and globally rare species.

Pryor Mountains

Pryor Mountain vegetation is largely influenced by sedimentary / limestone parent material. The setting
is composed of subalpine meadows and ridges, montane coniferous forests, meadows, foothill
grasslands, and semi-desert. The Pryor Mountain area is a place of climatic, physiographic, and geologic
diversity resulting in exceptional biological diversity.

This area is where three floristic provinces converge; the Northwestern Great Plains province to the
north and east, the Wyoming Basin province to the south, and the Middle Rockies province to the west
(Environmental Protection Agency Level Il Ecoregions). Each of these provinces possesses a unique
climate and resulting floristic expression. Within a relatively short distance of about 20 miles, one can
find dramatically different vegetation types from semi-desert to subalpine areas. The vegetation
changes from the drier southern portion of Wyoming Basin desert shrubs, the drier eastern portions of
the Northwestern Great Plains mid and short grass Pine Savannas to the higher elevations of the Middle
Rockies montane settings. McCarthy (1996) compared the flora of the Pryor Mountain area with 11
other floristic surveys from the western United States, which represented the three cited floristic
provinces. The Pryor Mountain flora was found to be more diverse than comparative floras.

Because of this unique convergence of three floristic provinces, the Pryor Mountains are considered a
“botanical hotspot”, rich in species and community diversity. This area has been found to have high
levels of endemism where plant species? (eight) that are globally rare are found only in the Pryor
Mountains and Bighorn Basin area. Although none of these species are currently considered
threatened, areas of high endemism are important targets for conservation to prevent future
extinctions (Lesica, 2012b).

The Pryor Mountains contain the eastern most extent of Douglas-fir in Montana and the northern most
extent of Utah Juniper (predominantly known from the Great Basin to the south). Five percent of the
Pryor Mountain flora is composed of northern range extension of southern desert species (McCarthy,
1996). Found at the lower elevations of the National Forest portion of the Pryor area, some species of
desert plants reach the northern limit of their range. Many plant communities common in the Great

2 These endemics are Bighorn Fleabane (Erigeron allocotus), Cary’s Penstemon (Penstemon caryi), Pryor Bladderpod (Physaria
lesicii), Wyoming Sullivantia (Sullivantia hapemanii), Beartooth Goldenweed (Haplopappus carthamoides subsquarrosa),
Shoshonea (Shoshonea pulvinata), Rabbit Buckwheat (Eriogonum brevicaule canum), and Wooly Prince’s-Plume (Stanleya
tomentosa). The first four of these occur only in the Pryor Mountains of Montana and adjacent northern Bighorns of Wyoming.
Beartooth Goldenweed and Shoshonea are found in the foothills of the Pryors and eastern Beartooth-Absaroka uplift, while
Rabbit Buckwheat and Wooly Prince’s-Plume occur in the Bighorn Basin desert.



Custer Gallatin National Forest Assessment — Nonforested Terrestrial Ecosystems

Basin deserts reach their northern limit here (DeVelice and Lesica, 1993). Although not all occur on the
National Forest System portion of the Pryor area, more than 30 species with affinities to cold desert
floras occur at the northern limit of their range at low elevations on the south side of the Pryor
Mountains (Lesica, 2012b). Peripheral populations of species and their habitats are often important
areas for genetic divergence and speciation. Populations occurring on the edge of a species' range tend
to be smaller, more isolated, and more genetically and ecologically divergent than central populations.
The combination of these characteristics can impart evolutionary potential and local ecological
significance, thus heightening their conservation value (Leppig and White, 2006 and Lesica, 2012b).
Conservation of important peripheral populations, despite the commonness of the species elsewhere,
are generally considered by state natural heritage programs and the Forest Service when assigning
conservation values.

More than 25 plant communities of those identified by Montana Natural Heritage Program (MTNHP,
2002) occur within about 5,000 feet of vertical relief in the Pryor Mountains. Local botanists have
developed a botanical guide to nine of those plant communities for visitor exposure to understanding
the ecological components and settings (Lyman, Flathers, and Durney).

The adjacent Bureau of Land Management lands are also floristically rich and diverse. Hartman and
Nelson’s recent floristic survey (2010) observed about 390 species on National Forest System lands and
a similar amount on adjacent Bureau of Land Management lands. About 25 grass and shrubland habitat
types have been described (Stewart and Mueggler, 1988) in the Pryor Mountain area on Bureau of Land
Management lands with some of those occurring within National Forest System lands. Seventeen plant
lists have been compiled from various botanists studying the Pryor Mountains, McCarthy documented
981 vascular plant species which represent 71 plant families in a 316,000 acre study area (McCarthy,
1996). This is about 40 percent of the plant species that grow in all of Montana (Ostovar, 2012). Even
though the national forest portion of the Pryor Mountains is about a quarter of McCarthy’s study area,
species diversity and richness is still apparent.

Due to the botanically rich area, the Montana Native Plant Society designated close to 115,000 acres of
National Forest System lands, Bureau of Land Management lands, and other lands as an important plant
area in the southern Pryor Mountain area (Hanna and Lesica, 2012).2 National Forest System lands
constitutes about 40 percent of the important plant area. Important plant area recognition is a means
of making land managers aware of the special value of the land they manage. The important plant area
program has no regulatory authority. The goal of the Montana Native Plant Society’s Important Plant
Areas Program is to identify the most important sites for plant conservation across Montana using
consistent criteria. An important plant area supports an exceptional population of one or more globally
rare plants or an exceptional assemblage of plants rare or threatened in Montana. The South Pryor
Mountains important plant area encompasses 19 vascular plant species of concern® and one lichen
species of concern with about 40 populations being known to occur on National Forest System portion
of the important plant area. Also included are five globally rare species endemic® to the north end of

3 Other designations found within the 114,950 acre South Pryor Mountains Important Plant area include East Pryor Mountain
Area of Critical Environmental Concern (BLM), Lost Water Canyon Research Natural Area (USFS), Burnt Timber Canyon
Wilderness Study Area (BLM), Pryor Mountain Wilderness Study Area (BLM), Pryor Mountain Wild Horse Range (BLM), Bighorn
Canyon National Recreation Area (NPS), and Bear Canyon Important Bird Ara (Audubon, USFS, BLM).

4 The phrase “species of concern” is used by the Montana Natural Heritage Program to refer to plant species that are rare or
threatened to become rare by natural or human impacts and have declining numbers that could result in the loss of the species
altogether.

5 A species is labelled “endemic” to an area when it grows only in that area. An endemic species may be either rare or
abundant, but it grows naturally only in that area and nowhere else.
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the Bighorn Basin in Montana and Wyoming. The majority of the rare plants (14) have affinities to the
Great Basin flora. They are more common in Wyoming and Utah but reach the northern margin of their
range in the South Pryor Mountains area.

In recognition of the unique landscape and species diversity, a “BioBlitz” was conducted in 2012 by 80
researchers, government agency specialists, and interested community naturalists in the southern
portion of the Pryor Mountain area. The main objective for the Pryor Mountain BioBlitz was to gather a
large amount of data in a short period (generally a minimum of 20 hours each) and help raise awareness
about the important ecology of the Pryor Mountains. About 700 species were recorded which included
over 315 plant species, 50 spiders species, 25 grasshopper, katydid and cricket species, about 90
pollinators (bees, wasps, butterflies), 83 bird species, and 104 fly species. This is indicative of the
diversity found in the area.

Ashland and Sioux Districts

The Ashland and Sioux Districts stand out from the surrounding pine savanna because of their elevation
and the ponderosa pines. Vegetation varies from dense stands of pine, green ash hardwood draws, and
sagebrush to open, grassy uplands. Sandstone cliffs, ponderosa pines, grasslands, all intersperse by
draws and ridges, are typical. A recent floristic survey of the Sioux and Ashland Districts identified a
total of 622 unique taxa in 83 families. Five hundred and fifty plant species are known from the Sioux
District and about 470 from Ashland (Hallman 2012). Minor populations of paper birch (Betula
papyrifera), a more boreal species, are found on the Sioux RD. These isolated southern populations are
a relic from the last ice age. Minor populations of Idaho fescue, a more montane species, can be found
in the higher elevations within these landscape settings. Unlike the montane units where cool season
grasses dominate, there is a mix of cool season and warm season grasses found in this landscape area.®
On the Sioux District, a transition zone occurs between the eastern edge of the sagebrush distribution
and the western edge of the mixed grass prairie. These sagebrush communities are on the periphery of
their distribution which can be an important consideration for sage-grouse habitat management
(Swanson et al., 2013).

Harding County, SD Local Evaluation. The South Dakota portion of the Sioux District (74,006 acres) is
found in Harding County (1,713,920 acres). According to a 100-year comparison study conducted in

Harding County recently, the overall vegetation is apparently in good condition based on plant species
composition, richness, and coefficients of conservatism’ (Gabel et al., 2014). The consistency of plant

6 Cool season and warm season grasses use different leaf anatomies to carry out photosynthesis. The differences are reflected
in how plants take carbon dioxide from the atmosphere and use the components for plant functions. Warm-season grasses are
generally categorized as species that excel during the hottest months and die or go dormant during cooler seasons. Warm-
season grasses generally germinate or break dormancy when soil temperatures exceed 60 to 65 degrees F. Growth slows as fall
temperatures cool and the plants shut down (senesce) after a hard freeze. These species are known for drought tolerance and
thriving in extreme heat. While many warm-season grasses have good quality forage, as a whole, cool-season grasses are
higher in forage quality.

7 Floristic quality assessment can be used to facilitate comparisons among different areas, to provide long- term monitoring of
an area’s quality, and to evaluate habitat management. To facilitate floristic quality assessments in North Dakota, South
Dakota, and adjacent grasslands, a panel of experts assigned a species coefficient of conservatism (C value; range = 0 to 10) to
each plant species in the region's flora. The value assigned represented a collective knowledge of the pattern of occurrence of
each plant species in the Dakotas and the confidence that a particular taxon is natural-area dependent. “C values” of 4 or
higher to 77% of the native taxa, and the entire native flora had a mean C value (C) of 6. 1. A floristic quality index (FQI) can be
calculated to rank sites in order of their floristic quality. By applying the coefficients of conservatism (C value) and calculating
FQl, an effective means of evaluating the quality of plant communities can be obtained. Additionally, by repeating plant survey
and calculation of C and FQI over time, temporal change in floristic quality can be identified.
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species, habitat types, life cycle durations, and plant groups, the high numbers of native species and the
relatively large values for species coefficient of conservatism and floristic quality indices indicated that
the vascular flora of Harding County has remained relatively stable since Visher’s 1914 work.® The study
indicated that there was a relatively small change (less than 6 percent) that has occurred in plant species
duration, species habit, or major groups over 100 years. The largest change observed was a 5 percent
increase in grass and grass-like species probably as a result of more thorough collection and study of
grasses and sedges. The most obvious change in the vegetation was the increase of introduced species
from five percent in 1914 to 13 percent in 2014. Percent of life form types indicated only slights
changes over the 100-year timeframe with forbs being the largest at just under 70 percent, grass and
shrubs near 10 percent and sedges, vines, ferns, and trees being at less than about 5 percent for each
lifeform category. Percent of life cycle types indicated only slight changes over the 100-year timeframe
with perennials being the largest at just over 70 percent, annuals being at near 20 percent, and annual,
biennial, or perennial grouping being near 10 percent (Gabel et al., 2014).

Potential Vegetation Types

The chances of sustainable resource management are greater if the variation in managed ecosystems is
not greater than the range of conditions that are expected at various scales in ecosystems relatively
uninfluenced by humans.

Potential natural vegetation is based on climax successional theory which states that vegetation
communities are constantly changing and moving toward an endpoint, or “climax” (Pfister et al. 1977).
Potential natural vegetation can be represented by classification systems that define potential
vegetation types to describe the climax state. Plant communities that would develop over time given no
major disturbances are similar within a potential vegetation type. Thus, they serve as references to
understand site productivity, biodiversity, pattern of existing and future vegetation, growth potential,
species distribution, and disturbance type and frequency. Potential vegetation types are not used to
suggest that the climax state is desirable or achievable given the role of natural disturbance. Existing
vegetation represents a single point along the successional pathway of a potential vegetation type and
varies depending on each site’s unique history.

Habitat types (that is, Pfister et al. 1977; Mueggler and Stewart 1980; USDA 2005a, Hansen and
Hoffman, 1988, and Hansen et. al, 1995) are used to classify potential vegetation. Many individual
habitat types have been defined; these are grouped into associations with similar characteristics. The
Custer Gallatin National Forest utilize mid-scale habitat type groups to describe ecosystem diversity,
which nest within broader groups. These groups provide the basis to define ecosystems. Habitat types
are a relatively static concept; therefore, using them to stratify and estimate key characteristics provides
a meaningful depiction of ecosystem diversity. The groups described are based on habitat types; other
factors such as soil type greatly influence the biophysical settings upon which non-forested communities
develop. Table 2 summarizes non-forested habitat type groups used to inform biological diversity on
the Custer Gallatin National Forest.

8 Unregulated grazing (~1870 and forward) took place in the area before Visher’s 1914 work, thus it is unknown what vascular
flora of Harding County might have been lost before Visher’s compilation.
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Table 2. Non-forested potential vegetation groups® for the Custer Gallatin National Forest

Broad
Potential
Veg Group

Habitat Type
Group

Description?

Grassland

Bluebunch
wheatgrass

The driest grassland potential vegetation type, where bluebunch wheatgrass
responds well after fire and can dominate early seral communities. Bare
soil, clubmoss, and invasive species are common on these low productivity
sites after disturbance. Mid and late seral communities contain high
proportions of native grasses and forbs.

Western
wheatgrass

Annual grasses, annual forbs, and shallow-rooted perennial short grasses
dominate early seral stages. Perennial plants become dominant in later
seral stages, including native warm- (blue grama) and cool-season grasses
and forbs.

Fescue

The most mesic and productive grasslands in which communities have
greater amounts of mesic forbs, higher cover, and more species richness
than other grassland types. Annual grasses and forbs, introduced grasses
and forbs, and sometimes clubmoss dominate early seral conditions, with
bare soil prominent. Mid and late seral stages become dominated by native
grasses such as Idaho fescue and forbs.

Mesic
shrubland

Mesic
Shrubland

Mesic shrublands are characterized by dense canopy cover of mesic shrubs
forming continuous thickets, often via cloning. Most species are root crown
sprouters and respond well to natural fire. Species present include
chokecherry and snowberry.

Xeric
shrubland /
woodland

Low
shrubland

Shrublands at the hottest and driest sites at low elevations. Low and
perhaps black sagebrush are the overstory dominants, usually with low
cover. Rubber and green rabbitbrush and white horsebush may be present
along with dry grasses such as bluebunch wheatgrass, needle-and-thread,
and Sandberg bluegrass in the understory. Natural fire would promote a
mosaic of conditions of native plant associates.

Mountain
shrubland

Higher elevations mesic sites, often dominated by mountain big sagebrush
at low to moderate cover with high cover of graminoids and forbs.
Sagebrush may have higher cover in communities altered by grazing.
Natural nonlethal and mixed severity fire promote a mosaic of sagebrush
which regenerate via seed, along with the fire-sprouting species threetip
sagebrush, rubber and green rabbitbrush, and white horsebrush. Natural fire
may increase sprouting shrubs and promote a mosaic of native plants.

Xeric
shrubland

Low elevation, hot, dry sites where Wyoming and basin big sagebrush are
the overstory dominants with low to moderate cover. Rubber and green
rabbitbrush and white horsebush may be present. Dry grasses such as
bluebunch wheatgrass, Sandberg bluegrass, and needle-and-thread
dominate undergrowth. Nonnative annual grasses and noxious weeds may
be present. Regrowth following fire tends to be slow.

Juniper
woodland

Juniper woodlands can be split into two groups based on ricegrass or
bluebunch wheatgrass understories. Both types are dry. The ricegrass type
is slightly more mesic, and succession involves an initial grassland stage
followed by a mesic shrub stage, green ash stage, and then juniper
dominance. The bluebunch wheatgrass type is drier. After the early
grassland stage, juniper becomes dominant with no intermediate stages.

Green ash
woodland

Green ash woodlands in xeric settings are dominated by green ash and
typically associated with moister hillslope areas.

Riparian /
wetland©

Green ash
woodland

Green ash woodlands in riparian settings are dominated by green ash.

9 Manning 2009

10 Riparian and wetland vegetation are addressed in detail in the Riparian section of the assessment.
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Broad
Potential Habitat Type
Veg Group Group Description?
Aspen Aspen woodlands are dominated by aspen at later stages in succession and
woodland typically associated with riparian areas or wet hillslope areas.
Riparian/ This group includes riparian shrub types on wide valley bottoms, occupied by
wetland dense willow or riparian shrubs. These types also occupy stream banks and
benches in narrow, steep valley bottoms where shrub cover ranges from
continuous to spotty and conifer encroachment is common. Riparian
shrub/graminoid types occur on wide flat valley bottoms with a mosaic of
shrubs and herbaceous vegetation. Wetland graminoid types are
characterized by dense, continuous cover of rhizomatous sedges, rushes,
and grasses, with mesic and hydric forbs. The riparian deciduous tree type
is characterized by cottonwood with shrubs, forbs, and graminoids in the
understory.
Alpine Alpine Alpine types occur above treeline; they occupy the highest mountaintops and
herbaceous | ridges. Sites are harsh with frost heaving, minimal soil development, low
and shrub nutrients, wind deflation, and short growing seasons. Alpine herbaceous
types have low to moderate cover of graminoids and forbs. The alpine shrub
type supports various communities, including artic willow, mountain avens,
mountain and moss-heather.
Unassigned Sparse Sparsely vegetated areas are areas such as badland settings in the Pine
vegetation Savanna units and those areas covered with rock, ice, or snow where a
potential vegetation type is not identified or not discernable.

From forest inventory and analysis plot data, the montane units are estimated to have potential for
about 15% non-forested and 85 percent forested habitat type groups while the pine savanna units are
estimated to have potential for about 32 percent non-forested and 68 percent forested habitat type
groups as noted in Table 3.

Table 3. Forested and non-forested potential by habitat type groups within assessment montane and pine
savanna areas (forest inventory and analysis).

R1 Broad Habitat Type Group

Montane Pine Savanna

Non-Forested

Xeric Grassland <1% 5%
Mesic Grassland 3% 10%
Xeric Shrubland / Woodland 2% 16%
Mesic Shrubland <1% <1%
Riparian / Wetland /Moist Woodlands <1% 1%
Alpine 2% <1%
Sparsely Vegetated 7% <1%
Non-Forested Subtotal 15% 32%
Forested

Cold 36% 0
Cool Moist 30% 0
Warm Moist <1% 0
Warm Dry 18% 65%
Forested Subtotal 84% 65%
No Data 1% 3%
Total 100% 100%
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Table 4 displays forest inventory and analysis estimates for potential forested and non-forested
vegetation by broad habitat type groups by landscape area.

Table 4. Potential forested and non-forested vegetation by landscape area (forest inventory and analysis).

Madison, Henry’s,
R1 Broad Habitat Type Gallatin, Absaroka Bridger, Bangtail,
Group and Beartooth Mtns Crazy Mtns Pryors | Ashland | Sioux
Non-Forested

Xeric Grassland 0% 0% 0% 5% 3%
Mesic Grassland 3% 6% 8% 5% 22%
Xeric Shrub Woodland 1% 1% 17% 13% 26%

Mesic Shrub 0% 0% 0% 0% 2%
Riparian Wetland 1% 0% 0% 2% 0%
Alpine 2% 0% 0% 0% 0%
Sparsely Vegetated 7% 5% 2% 0% 0%
Non-Forested Subtotal 15% 12% 27% 24% 53%

Forested

Cold 38% 32% 8% 0% 0%

Cool Moist 30% 27% 21% 0% 0%
Warm Moist 0% 1% 0% 0% 0%
Warm Dry 16% 28% 37% 72% 47%
Forested Subtotal 85% 88% 65% 72% 47%
No Data 1% 0% 8% 3% 0%

Diverse array of plant species and described habitat types/community types/plant associations occur
within the plan area (Pfister, et. al., 1977; Mueggler and Stewart, 1980; Hansen and Hoffman, 1988;
Girard et al., 1989; Jensen, et al., 1992; DeVelice and Lesica, 1993; Girard, 1997; Hansen, et al., 1995; and
Walford, et al., 1980). Table 5 and Table 6 depict the approximate amount and mix of diverse types.

Table 5. Custer Gallatin National Forest habitat types/community types/plant associations (HTs/CTs)

Plan Area Vegetation Groups # of HTs/CTs/Exotic Types
Alpine / Subalpine 30
Riparian - Coniferous 29
Riparian — Deciduous Woodlands 21
Riparian - Herbaceous 33
Riparian - Shrublands 40
Deciduous Woodlands
Upland - Forb
Upland - Forested 17
Upland - Grasslands 33
Upland - Shrublands 26
Noxious Weeds 10
Naturalized Exotic Grasslands 5
Grand Total 256
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Table 6. Custer Gallatin National Forest estimated # plant species and # HTs/CTs by landscape area

# of Habitat Types (HTs)/Community
Area # Plant Species Types (CTs)

Alpine of the Bangtail, Bridger, Crazy, Madison, est. ~430 to 450 ~30 alpine/subalpine HTs/CTs
Henry’s, Gallatin, Absaroka and Beartooth Mtns
Bangtail, Bridger, Crazy Mtns est. ~400 ~20 non-forest; 7 forested & several CTs
Madison, Henry’s, Gallatin, Absaroka and ~400 ~20 non-forest; 7 forested & several CTs
Beartooth Mtns
Pryor Mtns ~390 ~25 non-forest; 6 forested & several CTs
Ashland ~470 ~32 non-forest; 5 forested & several CTs
Sioux ~550 ~26 non-forest; 5 forested & several CTs

Existing Vegetation Types

Existing vegetation is not the same as potential vegetation; the array and condition of the species
currently present on a site represent just one point along the successional pathway represented by a
potential vegetation type. Species composition is complex; composition changes through time based on
successional pathways and disturbances. Cover types and life forms are not static and can change at any
point in time, especially when cover type disturbances occur. Cover type disturbances will reset the life
form from tree to shrub, shrub to grass, and forb or grass depending on site characteristics and other
vegetation types present. Without disturbance existing vegetation slowly transitions from early seral, to
mid seal to late seral vegetation.

About 70 percent of the Custer Gallatin National Forest lies within some type of designated area
including wilderness, inventoried roadless areas, research natural areas, and wilderness study area.
Special area designations tend to reduce the amount of human-caused disturbances, so generally
succession of the included non-forested vegetation tends to proceed toward late seral conditions in
these areas (barring natural disturbance). Wilderness areas, wilderness study areas, and research
natural areas are generally managed to promote “natural” succession and disturbances.

One broad depiction of existing vegetation types is categorizing vegetation as forested or non-forested.
In the Montane unit, forested vegetation (conifer species including pines, firs, spruces) occupies 61
percent of the landscape, transitional forest (recently burned forested vegetation) occupies 7 percent
and non-forest vegetation (conifer woodland species including juniper and limber pine, broadleaf trees
including aspen, cottonwood, green ash woodlands, and paper birch), riparian/wetland vegetation,
grassland / shrublands, sparse vegetation, and alpine) occupies 16 percent. In the pine savanna unit,
forested vegetation occupies 29 percent of the landscape, transitional forest (recently burned forested
vegetation) occupies 14 percent, and non-forest vegetation occupies 56 percent (Region 1 existing
vegetation database). See Table 7. The potential for forested conditions are estimated to be higher
than existing forested cover types which is due to recent large-scale wildfires shifting existing
vegetation.
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Table 7. National Forest System acres and proportion of existing vegetation: forested, non-forested, and
transitional forested vegetation (Region 1 existing vegetation database)

Forested Non- Non-forested - Transitional
Landscape Area (Conifer) Forested Forest (burned) Unit NFS Ac
Montane
Madison, Henry’s, Gallatin, 1308022 335909 171105 2157246
Absaroka and Beartooth
Bridger, Bangtail, Crazy 142921 25694 2385 205008
Pryor 41785 29686 2936 75067
Montane Subtotal 1492729 391289 176426 2437321
% 61% 16% 7% 85%
Pine Savanna
Ashland 140462 215350 76439 436124
Sioux 32635 121810 5792 163982
Pine Savanna Subtotal 173097 337160 82231 600106
% 29% 56% 14% 99%
Grand Total 1665826 728449 258657 3037427
% 55% 24% 9% 87%

Non-Forested Cover Types. The composition of existing vegetation is further characterized by cover
types, which describe the more predominant species making up the variety of vegetation. There are
many existing vegetation types on the Custer Gallatin National Forest. These types are grouped into
meaningful associations, or cover types. Table 8 describes the cover types found within the assessment
area and their relationship to potential vegetation (i.e. habitat types/groups). Appendix A provides
detailed information on cover types (VMap 2015) by assessment area.

Table 8. Existing non-forested cover types

Cover Type

Description

Riparian
Grass/ shrub

This cover type can occur in riparian areas, typically non-forested woodland or riparian habitat
types, but also potentially in forested habitat type groups such as Cool and Wet. This type
includes species such as willow, alder, mountain brome, smooth brome, dry sedge, wet
sedge/spikerush/juncus, and annual brome.

Grass

Grass can dominate most non-forested habitat types, and in some cases forested habitat types.
Species can include forbs; rough fescue; Idaho fescue; western wheatgrass; bluebunch
wheatgrass, needle-and-thread grass; tufted hairgrass; little bluestem; Pine Savanna sandreed;
green needle grass; needlegrass; wheatgrass; Timothy; crested wheatgrass; blue grama;
Kentucky bluegrass; bluegrass; cool season short grass mix; cool season mid grass mix; warm
season mid grass mix; and warm season short grass mix.

Dry Shrub

The dry shrub cover type may occur on most non-forested habitat types as well as some forested
habitat types. Shrubs include sagebrush; antelope bitterbrush; shrubby cinquefoil; skunkbush
sumac; curl-leaf mountain mahogany; greasewood; rabbitbrush; low shrub; saltbush, spineless
horsebrush; soapweed yucca sagebrush, and rabbitbrush. These areas may also contain limber
pine and juniper, especially in ecotones.

Mesic Shrub

Mesic shrubs most commonly dominate mesic shrub habitat type groups. Species may include
chokecherry, plum; rose; snowberry; huckleberry; mallow ninebark; white spirea, and buffaloberry.

Juniper /
Limber Pine

Evergreen woodlands in xeric settings include juniper and limber pine.
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Cover Type Description

Green Ash | Areas dominated by green ash, boxelder, chokecherry, often with shrubs such as snowberry. This
Woodlands | type often occurs in association with riparian and moister upland areas. Without disturbance,
conifers will eventually dominate. This cover type is found interspersed among habitat type groups
found only on the Ashland and Sioux Districts.

Aspen / Areas dominated by aspen, cottonwood, and birch, often with shrubs such as willow and alder.
Cottonwood | This type often occurs in association with riparian and moist upland areas. Without disturbance,
conifers will eventually dominate. This cover type can be found in almost all habitat type groups.

Sparsely Sparsely vegetated areas include areas with less than 10% cover of grass, shrub, or tree cover.
Vegetated These often occur in areas dominated by rock, ice, and snow or dominated by sparse vegetation in
the badland settings of the Pine Savanna units.

Rare Communities and Special Habitats

Plant communities are grouped into similar associations or groupings for discussion purposes as they
have often been of highlighted interest to the public or resource specialists. The values placed on these
associations include considerations such as high value or limited wildlife habitats, recreational uses,
cultural uses, or importance to ecosystem diversity. The following are plant community groups being
assessed as special and/or rare habitats: Riparian and wetland vegetation (that is, willows, birch, sedge),
grasslands / shrublands, juniper and limber pine woodlands, aspen/cottonwood and green ash
woodlands, sparse vegetation, and alpine. In addition to other non-forest plant species of interest
include species with some commercial harvest interest such as Echinacea (Echinacea angustifolia) and
culturally important plant species are considered in this assessment.

Whitebark pine is also considered a special habitat, especially with its association with grizzly bear
habitat needs. Assessment of white bark pine habitat is found within the Terrestrial Ecosystems —
Forested Vegetation Report. Paper birch (Betula papyrifera) is known to exist on the Sioux District close
to the southern edge of its range. Presence is very rare with only four small stands (less than 0.5 acres
each) that have been identified.

A separate report assesses “At Risk” plant species and potential plant “Species of Conservation Concern”
(see Plant Species of Concern Report for detailed information).

Riparian Vegetation

Background

Riparian areas and wetlands are rare and important elements of the ecosystem which can be described
based on potential vegetation, existing vegetation, topography, and hydrological features. A small
proportion of the Custer Gallatin National Forest consists of riparian/wetland vegetation (3 percent).

Riparian systems occur along creeks and rivers and occupy floodplains, stream banks, islands in rivers,
narrow bands in steep channels, and backwater channels. This system is dependent on a hydrologic
regime that has annual to episodic flooding. It is often comprised of a mosaic of communities
dominated by trees but also includes a diverse shrub and herbaceous component. The dominant tree
species are black cottonwood, aspen, and green ash although other dominant tree species may exist on
drier sites, Dominant shrubs may include several species of willow, mountain alder, river birch,
dogwood, hawthorn, and on drier sites includes chokecherry, rose, silver buffaloberry, Rocky Mountain
maple and/or snowberry.

Wetlands are characterized by standing water or season long inundation with a dominance of
vegetation adapted to saturated, anaerobic soil conditions. They include wet meadows, swamps,
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marshes, fens, carrs, and similar areas. Soils exhibit characteristics of hydric conditions and are
generally either mineral or organic. The accumulation of large amounts of organic material in some
wetlands creates distinctive water chemistry. The vegetation complex is usually represented by a
mosaic of herbaceous and woody plant communities. Many species occupying wetlands have
rhizomatous root systems that provide excellent erosion control. Low willow species and bog birch are
often the dominant woody species in a wetland system. Herbaceous species may be dominated by
cattails, sedges, spikerushes, rushes, and/or bulrushes. Bryophytes, including sphagnum, are often well
represented in fens.

Table 9 displays riparian / wetland vegetation cover types. See the Aquatics and Riparian Report for
further detail.

Table 9. Riparian vegetation cover types and acreage by landscape area (National Forest System)

c q Total Total Grand % of
ottonwoo o Acres Acres Total | Landscape
Aspen | Green Ash* | Graminoid** | Shrub Riparian Riparian Riparian Area
Landscape Area (%) (%) (%) (%) Vegetation | Corridor*** | (acres) Riparian
Montane
Bridger, Bangtail, 45 <1 38 17 2036 3429 5465 3
Crazy Mtns
Madison, 20 1 72 7 25466 42229 67695 3
Henry’s, Gallatin,
Absaroka and
Beartooth Mtns
Pryor Mtn 25 1 7 67 163 2115 2278 3
Montane (%) 22 1 69 8 27665 47772 75438 3
Pine Savanna
Sioux Trace* 59 36 5 1259 NA 1259 1
Ashland Trace* 87 4 9 843 NA 843 <1
Pine Savanna Trace 70 24 6 2102 NA 2102 <1
(%)
Grand Total 29767 NA 77540 3

*Aspen and cottonwood are present on the Pine Savanna units but are not the dominant species; green ash is only present on Pine
Savanna units.

**Moist site grass and grass-like vegetation (e.g. sedges).

***Non-riparian vegetation dominates but riparian processes still at play (e.g. conifers dominate, but within recruitment zone of
stream channel). Typical vegetation types: Douglas fir, Engelmann spruce, lodgepole pine, dry site grasses.

About 77,540 National Forest System acres of riparian vegetation and associated corridor vegetation
occur within the assessment area. Table 10 indicates that riparian areas'! are a limited component on
the landscape, approximately 3 percent 2 of the montane units and 1 percent of the pine savanna units.

11 Includes the local classifications Riparian-Graminoid, Riparian Cottonwood, Riparian-Aspen, Riparian-Green Ash, Riparian-
Shrub, and Riparian-Corridor

12 This is likely a slight under-representation of montane riparian vegetation as there are some data gaps in the central portion
of the Madison, Henry’s, Gallatin, Absaroka and Beartooth Mountain Landscape Area.
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Table 10. Riparian vegetation and associated corridor vegetation acreage by ownership within the
proclaimed boundary of the Custer Gallatin National Forest

Non- Non Grand | Grand | %
NFS NFS NFS NFS | Total Ac | Total |Riparian
Non- |Riparian |Riparian Riparian |Riparian All Riparian All
Landscape Area | NFS Ac Ac % NFS Ac Ac % Owners Ac Owners
Montane Units
Bridger, Bangtail, | 116676 | 3234 3% 205025 5465 3% 321701 8699 3%
Crazy Mtns
Madison, 184889 | 11529 6% 2158640 | 67695 3% 2343529 | 79224 3%
Henry’s, Gallatin,
Absaroka and
Beartooth Mtns
Pryor Mtn 2877 254 9% 75067 2278 3% 77944 2532 3%
Subtotal 304443 | 15017 5% 2438731 | 75438 3% 2743174 | 90455 3%
Pine Savanna Units
Sioux 14165 221 2% 164460 1259 1% 178625 1480 1%
Ashland 65463 1683 3% 436133 843 <1% 501596 2526 1%
Subtotal 79628 1904 2% 600593 2102 <1% 680221 4006 1%
Grand Total 384071 | 16921 4% 3039324 | 77540 3% 3423395 | 94461 3%

Cover types within the riparian and wetland areas include riparian graminoid (grass and grass-like;
approximately 19,700 acres), riparian deciduous tree (cottonwood, aspen, green ash; approximately
7,900 acres), and riparian shrub types (approximately 2,400 acres). Of these types, the riparian
graminoid category is the most common and is especially prevalent in the montane units. Within the
Custer Gallatin National Forest, there are over 17,700 acres of water bodies (approximately 17,700
montane and approximately 20 pine savanna) classified as river or riverine systems and over 4,600 acres
of water bodies (4,400 montane and 200 pine savanna) classified as freshwater pond or lakes.

Lifeform and Cover Types

Riparian areas are rare ecosystem components. The composition and condition of riparian vegetation
along stream banks and adjacent riparian areas provides critical information on the stability and
resiliency of the riparian system and the condition of associated aquatic and riparian habitat. Improving
riparian vegetation is, more often than not, the key or first step towards improving channel and habitat
conditions, particularly along streams that aren’t armored by rock and/or large wood.

Riparian in the montane units consists predominantly of riparian graminoid (grass-like) cover types (i.e.
wet meadows) and aspen cover types. Riparian in the Bridger, Bangtail, and Crazy landscape area and
the Madison, Henry’s, Gallatin, Absaroka, and Beartooth landscape area also have the same
predominant cover types as the overall Montane Unit. The Pryor landscape area, however, consists
predominantly of riparian shrubland (i.e. willows, birch) and riparian graminoid (sedges/rushes)
dominance types. The Ashland and Sioux landscape areas consists predominantly of riparian green ash
and graminoids with a minor amount in shrubs. Table 11 and Table 12, and Figure 1, Figure 2, Figure 3,
Figure 4, Figure 5, Figure 6, and Figure 7 display these findings.
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Table 11. Montane units — acres of riparian vegetation cover types by ownership

Non-NFS Land
Montane Units — Riparian Cover Types Acres NFS Land Acres
Bridger, Bangtail, Crazy Mtns 1474 2036
Riparian-Aspen 680 924
Riparian-Cottonwood 9 7
Riparian-Graminoid 498 767
Riparian-Shrub 287 338
Madison, Henrys Lake, Gallatin, Absaroka and Beartooth Mtns 4867 25466
Riparian-Aspen 1329 4932
Riparian-Cottonwood 510 318
Riparian-Graminoid 2515 18393
Riparian-Shrub 514 1823
Pryor Mtn 140 163
Riparian-Aspen 10 40
Riparian-Cottonwood 0 2
Riparian-Graminoid 18 11
Riparian-Shrub 112 109
Grand Total 6481 27665

Montane Units - Riparian Cover
Types (NFS)

* Riparian-Aspen

* Ripanian-Cottonwoed

¥ Ripanan-Graminoid

* Ripanan-Shrub

Figure 1. Riparian cover types — montane units (National Forest System)

Bridgers, Bangtails, Crazies -

Figure 2. Riparian cover types — Bridger, Bangtail, Crazy Mountains

Riparian Cover Types (NFS)

* Ripanan-Aspen

* Ripanan-Cottonwood

* Ripanan-Graminoid

* Ripanan-Shrub

(National Forest System)
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Madisons, Gallatin, Beartooths
Riparian Cover Types (NFS)

* Ripanan-Aspen

* Riparian-Cottonwood

¥ Ripanan-Graminoid

* Ripanan-Shrub

Figure 3. Riparian cover types — Madison, Henry’s, Gallatin, Absaroka

and Beartooth Mountains (National Forest System)

Pryors - Riparian Cover Types
(NFS)

‘mhrp_—

* Riparian-Aspen

Riparian-Cottonwood

¥ Ripanan-Graminoid

* RiparianShrub

Figure 4. Riparian cover types — Pryor Mountains (National Forest

System)

Table 12. Pine savanna units — acres of riparian vegetation cover types by ownership

Pine Savanna Units - Riparian Cover Types

Acres Non-NFS Lands

Acres NFS Lands

Ashland 1683 843
Riparian-Graminoid 37 38
Riparian-Green Ash Woodland 1434 732
Riparian-Shrub 212 73
Sioux 221 1259
Riparian-Graminoid 101 458
Riparian-Green Ash Woodland 116 744
Riparian-Shrub 5 56
Grand Total 1904 2101
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Pine Savanna Units -
Riparian CoverTypes (NFS)

W * Ripanan-Graminoid

* Ripanan-Green Ash
Woodland

¥ Ripanian-Shrub

Figure 5. Pine savanna units — riparian cover types

Ashland Riparian
Cover Types (NFS) ®Rpanan

Graminaid

v%% * Ripanian-
Green Ash
Woodland
¥ Ripanan-
Shrub

Figure 6. Riparian cover types - Ashland

Sioux Riparian Cover
Types (NFS) * Riparian-

Graminoid

ﬁs * Ripanan-

Green Ash

Wocedland
* Ripanan-

Shrub

Figure 7. Riparian cover types - Sioux
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Lentic riparian types (associated with standing water) are found sporadically in seeps and ponds with
associated physical characteristics and riparian vegetation that absorbs peak flows during flood events,
recharge water slowly into underground aquifers, and improve water quality by filtering excess
nutrients, breaking down chemical and organic wastes and by trapping sediments (Hansen, 1995).

Lotic riparian types are associated with perennial systems provide attributes that are important for
dissipating stream energy associated with high waterflow, thereby reducing erosion. Intermittent
stream characteristics can help filter sediment, capture bedload, and aid floodplain development. They
can improve floodwater retention and ground water recharge. Some attributes of these systems can
develop root masses that stabilize streambanks against cutting action (Prichard, 1998).

Both of these riparian types are widely distributed across the Forest. At the 1:24,000 scale, the Custer
Gallatin National Forest contains 3,341 lakes and ponds (22,148 acres), with many more unmapped
lentic features (seeps, smaller ponds). Over 5,700 miles of stream are present on the Custer Gallatin
(1:100,000 scale), with greater than 4,300 miles being intermittent or perennial channel likely to express
development of riparian vegetation. As mapping accuracy improves at finer scales, the latter number
will increase.

Three general flow regimes characterize Custer Gallatin National Forest stream systems: ephemeral,
intermittent, and perennial, representing the reliability of surface stream flow within a stream reach.
Flow, in turn, strongly influences development and expression of riparian vegetation (Cooper and
Merritt 2012). Ephemeral streams are typically wetted during snowmelt or rain events, and dry at other
times, which generally limits the development of riparian vegetation. Perennial streams are typically
flowing year-round, and typically have well-developed riparian zones. Intermittent streams exhibit a
mix of residual pools and dry reaches within a year, or during drier periods, and fully wetted channels
during other times of the year, or during wetter years. Development and expression of riparian
vegetation can naturally vary widely within intermittent streams, depending upon the frequency and
duration of surface flow, as well as the stream channel’s connection with the adjacent water table
(Cooper and Merritt 2012).

The general conceptual expression of these flow regimes across the landscapes is ephemeral flows in
watershed headwater first order channels, followed by intermittent channels as flow and floodplain
alluvium concentrates, and culminated by perennial flow in downstream reaches. In montane settings,
flow regimes often transition directly from ephemeral to perennial flow, because more flow is available.
Exceptions to these general patterns exist in both montane and Pine Savanna settings on the Forest:
some channels begin with perennial flow at headwater springs and either retain flow throughout, or
later transition to intermittent channels.

Of the more than 5,700 miles of mapped stream channel on the Custer Gallatin National Forest, 1,351
miles (24 percent) are considered ephemeral; about 57 percent of this amount is present on the pine
savanna landscape, representing 63 percent of mapped channel. Conversely, ephemeral channels
represent about 13 percent of montane streams. A similar pattern holds for intermittent streams, as 33
percent of pine savanna streams, but less than 1 percent of montane, are intermittent. Finally, 4
percent of pine savanna streams are perennial, as compared to 84 percent of montane.

Condition

Elmore and Beschta (1987) suggest that many factors can result in adverse changes to riparian areas:
changing climatic and precipitation patterns, more frequent flooding, altered beaver populations,
improper streamside grazing, improper use of upland watersheds, road construction, and others.
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Livestock grazing is unquestionably a significant factor. Since grazing is intrinsically associated with the
challenges, its management is also fundamentally important in the solutions.

Currently, riparian vegetation within primary rangelands for permitted livestock grazing is approximately

3 percent of the riparian vegetation found in the montane units and 86 percent of the riparian
vegetation found in the pine savanna units. Riparian vegetation within primary rangelands for
permitted livestock grazing is approximately 5 percent of the riparian vegetation found in the overall
assessment area as displayed in the following table.

Table 13. Total National Forest System primary rangeland and amount of riparian vegetation within primary

rangeland vegetation

NFS
Riparian % of CGNF
Acres Riparian
NFS % of Total NFS found Vegetation
Primary Total NFS that Riparian within that is in
Rangeland NFS is Primary | Vegetation Primary Primary
Landscape Area NFS Acres | Acres Rangeland Acres?3 Rangeland Rangeland
Montane Units
Madison, Henry’s, Gallatin, 73472 2158640 3% 5465 933 17%
Absaroka and Beartooth
Mtns
Bridger, Bangtail, Crazy 40185 205025 20% 67695 1728 3%
Mtns
Pryor Mtns 24383 75067 32% 2278 54 2%
Montane Subtotal 138040 2438732 6% 75438 2116 3%
Pine Savanna Units
Ashland 367386 436133 84% 843 698 83%
Sioux 143320 164460 87% 1259 1119 89%
Pine Savanna Subtotal 510706 600593 85% 2102 1817 86%
Grand Total 648746 3039324 21% 77540 3933 5%

Some level of allotment management planning has been completed on nearly all of the 234 active and
vacant allotments on the Custer Gallatin National Forest. Currently, the 22 allotments (15 active and 7
vacant) that have not had National Environmental Policy Act analysis conducted have been scheduled for
revision over the next ten years. This leaves a small amount of primary rangeland acres for
interdisciplinary review, analysis, and decisions to move vegetation, including riparian, in desired
directions of improving conditions. Prescribed use levels, reduced grazing durations, and stocking rate
reductions implemented through these National Environmental Policy Act decisions provides mitigation
to move toward desired conditions.

Within the primary rangelands permitted for grazing in the overall assessment area, 71 percent of the
riparian survey sites were found to be in proper functioning condition, with 27 percent functioning at
risk and 2 percent were rated as non-functional. Within the montane units, 72 percent of the survey
sites were found to be in proper functioning condition, with 25 percent functioning at risk and 3 percent
were rated as non-functional. Within the pine savanna units, 58 percent of the survey sites were found

3 Includes modelled riparian corridor dominated by more coniferous tree species.
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to be in proper functioning condition, with 42 percent functioning at risk and none were rated as non-
functional. See Permitted Grazing Report for detailed information.

Of 273 watershed condition framework-rated watersheds forestwide, 47 (17 percent) were functioning
at risk, with the remainder rated as functioning properly. Of functioning at risk watersheds, 15 (32
percent) were on pine savanna districts and 32 (68 percent) were on the montane districts. Nineteen
percent of the watersheds related to only the riparian vegetation condition indicator are rated as
functioning at risk, with the remainder rated as functioning properly. Results are strikingly different for
the pine savanna units, where 49 percent of watersheds had reduced riparian vegetation condition,
compared to 6 percent of montane watersheds. See Aquatics and Riparian Report for further detail.

Grasslands / Shrublands

Background

A variety of grasslands are associated moist (mesic) and drier (xeric) shrublands in varying patterns
across the landscape. Mesic shrublands are often associated with coniferous forests and occur as large
landscape patches on moister sites (e.g., northeast facing slopes) or in smaller patches in grasslands.
Because of the moisture regime, these shrublands can be very productive and therefore favored by
wildlife.

Grasslands occur mostly on areas too dry to support trees, although a few are found on soils at mid to
high elevations that are too wet during the growing season for tree growth. In the forest zone between
the upper and lower timberline, areas dominated by shrubs, forbs and grasses typically include one or
more of the following characteristics: convex or well-drained landforms, thin or poorly developed soils
that usually are quite dry, and high winds. Fires or landslides open up the forests in some areas,
allowing early successional herbaceous and shrubby stages to flourish for a time. Above treeline in the
alpine zone, the climate is too severe for trees. Grass cover type is estimated to be about 11 to 32
percent of the montane units and 45 to 65 percent of the pine savanna units using Region 1 existing
vegetation database data.

Shrublands have deeper, more developed soils and more available moisture. In the montane units,
shrublands are mostly dominated by mountain big sagebrush (Artemisia tridentata vaseyana) with some
lower elevations dominated by Wyoming big sagebrush (Artemisia tridentata wyomingensis.

Bitterbrush (Purshia tridentata) is found on the Hebgen Lake unit on mid to lower slope positions of
south and west-facing exposures. Shrubby cinquefoil is found in moist sagebrush communities and
occasionally on the fringes of wet or moist meadows at higher elevations. Willow-dominated
shrublands (Salix spp.) are common in riparian areas and wet meadows. In the pine savanna units,
shrublands are mostly dominated by Wyoming big sagebrush (Artemisia tridentata wyomingensis).
Common shrubs in draws and along streams include buffaloberry, chokecherry, snowberry, and silver
sagebrush.

The following table summarize amounts of grassland / shrubland vegetation by cover type groups.
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Table 14. National Forest System acreage of grasslands and shrublands by landscape area, VMap 2015

Landscape Area Dry Grass Wet Grass Dry Shrub Mesic Shrub
Montane Units
Madison, Henry’s, Gallatin, 254891 25263 31226 11645
Absaroka and Beartooth Mtns
Bridger, Bangtail, Crazy Mtns 21669 1287 904 609
Pryor Mtns 23881 108 765 551
Montane Subtotal 300441 26658 32895 12805
Pine Savanna Units
Ashland 196627 1058 10038 5274
Sioux 104695 968 842 4750
Pine Savanna Subtotal 301322 2026 10880 10024

Mountain big sagebrush generally occupies open dry sites at elevations below montane forests where
winters are cold and dry, spring and early summer months receive most precipitation, and drier
conditions are expected from mid-summer through the fall (Welch 2005). Sagebrush steppe vegetation,
dominated by mountain big sagebrush, is also characterized by the presence of native forbs and cool
season perennial bunch grasses (for example, Agropyron, Festuca, Koeleria, Poa, Stipa). Wyoming big
sagebrush generally occupies open dry sites in the pine savanna units. Throughout the range of this
association, the vegetation consists of an open to moderately dense shrub layer (about 10 to 25 percent
canopy cover) dominated by Artemisia tridentata ssp. wyomingensis, and a herbaceous layer dominated
by bluebunch wheatgrass with lesser amounts of Sandberg bluegrass (sometimes a codominant grass).
Other shrubs (especially rabbitbrush species) and herbaceous species (especially needle and thread
grass) can be present.

A minor cause of sagebrush mortality** is winter injury. This occurs when temperatures drop quickly
below freezing before plants have entered dormancy, or when a warm spell promotes winter growth
followed by a return to typical winter temperatures. Extended periods of winter and summer drought
(normally more than 2 years) can also cause dehydration and death (Tilley et. al., 2006).

Sagebrush steppe vegetation on the Custer Gallatin National Forest has high levels of native plant
species diversity and provides essential habitat requirements for many wildlife species, such as
pronghorn antelope and greater sage-grouse, while also providing valuable grazing land for livestock.

Montana, North and South Dakota, Wyoming, Utah, Oregon, Nevada, and Idaho, are the strongholds for
sage-grouse across their range and have been the focus of recent petitions to list the species under the
federal Endangered Species Act. Among the primary threats for sage-grouse are loss and fragmentation
of their habitat. The species’ sagebrush habitat components are important for this species persistence
(USFWS, 2013). Because of this habitat concern, core (priority) areas are priorities for habitat protection

14 Another agent of sagebrush mortality mostly reported in the Great Basin and Oregon is from the aroga moth.
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and/or restoration. Locations are shown in
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Table 15 outlines the amount of greater sage-grouse core and general habitat by landscape area.

Table 15. Acreage of greater sage-grouse habitat by landscape area

Landscape Area Core Habitat!® General Habitat® Grand Total
Montane Units
Madison, Henry’s, Gallatin, 2776 2776
Absaroka and Beartooth Mtns.
Bridger, Bangtail, Crazy Mtns 4 4
Pryor Mtns 27392 27392
Montane Subtotal 0 30172 30172
Pine Savanna Units
Ashland 336 101290 101626
Sioux 1868 8424 10292
Pine Savanna Subtotal 2204 109714 111918
Grand Total 2204 139886 142090

Of the approximate 2,200 acres of core habitat found within the assessment area, about 100 percent of
the acreage is within grazing allotments on the Sioux Ranger District. Of the approximate 123,400 acres
of the general habitat, about 88 percent of the acreage is found within grazing allotments. Table 16
outlines the amount of greater sage-grouse habitat found within grazing allotments by landscape area.
Specific allotment acreages are outlined in the “Permitted Grazing” section of the assessment.

Table 16. Acreage of greater sage-grouse habitat within permitted grazing allotments

Allotment # Core Habitat General Habitat Grand Total
Montane Units
Madison, Henry’s, Gallatin, 520 520
Absaroka and Beartooth Mtns